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ntroduction 
The Web is becoming an important part of 
many people life, being a key source for in-
formation gathering, education, employment 
and civic participation. In this context the 
Web can have an enormous potential for dis-
abled people: it can make their life easier, it 
can eliminate many barriers, by allowing 
them to do things that might have been im-
possible or very difficult in the past. Unfor-
tunately, people with different abilities must 
frequently overcome additional obstacles be-
fore they can enjoy the 
full range of information, services and social 
interaction offered by the Web. 
It is widely known that a site should be user 
centered in that it is based on users’ site 
knowledge, in particular their technological 
and physical capacities, their cultural context 
and their information needs. Moreover, when 
accessible features are built into Web pages, 
Web sites become more friendly and more 
available to everyone, not only to disadvan-
taged users. 
Accessibility of the Web to end users, re-
gardless of ability or browsing environment, 
is widely accepted as a fundamental require-
ment if the Web is to reach its true potential 
as an enabler for the widest possible au-
dience. Indeed, the rights of Web users with 
disabilities are becoming ever more defined 
in anti-discrimination policy and legislation 
around the world. 
The next generation of the Web is relying on 
new technologies to build rich interfaces and 
applications which enable community, inte-
raction, collaboration, and social networking. 
This has implication for people with disabili-
ties who have come to rely on the Web to 
provide more independence, work opportuni-
ties, and social interactions. These new inte-
raction models are pushing the limits of the 
technologies of the Web and the ability of as-
sistive technologies to interpret the changing 
face of the Web. 
 
1. Definitions of Web accessibility 
Web accessibility can be defined as a per-
son’s ability to access the Web. A Web site is 
accessible if it can be used as effectively by 
people with disabilities as well as by other 
people. The contents of the site, the facilities 
and services should be accessible to a wider 
audience as possible, regardless of age, disa-
bility or limitations of the technology or the 
environment of the end user. 
One definition offered by Chuck Letourneau, 
president of Starling Access Service, is as 
follows: anyone using any kind of Web 
browsing technology must be able to visit 
any site and get a full and complete under-
standing of the information contained there, 
as well as have the full and complete ability 
to interact with the site” [1]. 
According to Tim Bernes-Lee (director of 
W3C and inventor of the world wide web), 
accessibility means "making the Web's bene-
fits available to all people, whatever their 
hardware, software, network infrastructure, 
native language, culture, geographical loca-
tion, or physical or mental ability [2]. 
One can say that Web accessibility is an as-
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pect of quality. Any designer of a Website, 
concerned about the quality of the Web site, 
will take into account issues such as naviga-
bility, intelligibility, comprehensibility, con-
sistency in structure, which are essential cha-
racteristics of Web sites accessible. Accessi-
bility means in broad sense Web for all. Ac-
cessibility in the strict sense means taking in-
to consideration of people with disabilities. 
 
2. The WAI accessibility guidelines 
The World Wide Web Consortium (W3C) 
Web Accessibility Initiative (WAI) develops 
Web accessibility guidelines for the different 
components [3]: 
•  Authoring Tool Accessibility Guidelines 
(ATAG) addresses authoring tools;  
•  Web Content Accessibility Guidelines 
(WCAG) addresses Web content, and is 
used by developers, authoring tools, and 
accessibility evaluation tools;  
•  User Agent Accessibility Guidelines 
(UAAG) addresses Web browsers and 
media players, including some aspects of 
assistive technologies.  
WAI guidelines are based on the fundamen-
tal technical specifications of the Web, and 
are developed in coordination with W3C 
technical specifications (HTML, XML, CSS, 
SVG, SMIL etc.).  
The first major responsibility of WAI was to 
formalize guidelines for Web content devel-
opers and designers. WAI introduced Web 
Content Accessibility Guidelines (WCAG) 
to the public as a draft in 1998 and developed 
it into a full recommendation in 1999 [4]. 
WCAG 1.0 has 14 recommendations, which 
are general principles of accessible design 
[4]. Each recommendation has one or more 
checkpoints that explain how the guideline 
applies in a specific area (total: 64 check-
points. Each checkpoint is assigned a priori-
ty, explained in the “Priorities” section of 
WCAG 1.0. Under each checkpoint there is a 
Techniques link that goes to the section with-
in the “TECHNIQUES FOR WCAG 1.0” 
Gateway document that links to relevant 
techniques for a specific technology (for ex-
ample, CSS or HTML).  
There are two basic themes reflected in the 
WCAG, namely: ensuring graceful transfor-
mation (recommendations 1-11) and making 
content understandable and navigable (rec-
ommendations 12-14). Although the imple-
mentation of WCAG 1.0 recommendations is 
not always easy to achieve, their application 
can help Web designers to make resources 
accessible. Version 2.0 of WCAG is much 
improved. 
On 8 January 2003, WAI has published a 
new version WCAG 2.0 [5], a draft version. 
Thus, WCAG 2.0: 
•  is more efficiently organized,  
•  may adjust the priority of some check-
points,  
•  modifies, removes, or adds requirements 
due to changes in Web technologies since 
the publication of WCAG 1.0,  
•  incorporates the Errata from WCAG 1.0,  
•  reflects the experience gained in imple-
menting WCAG 1.0. 
WCAG 2.0 applies more broadly to different 
Web technologies and is designed to apply as 
technologies develop in the future. The 
WCAG 2.0 requirements are more testable. 
WCAG 2.0 is organized around four design 
principles  of Web accessibility. The four 
main guiding principles of accessibility in 
WCAG 2.0 are: Perceivable, Operable, Un-
derstandable, Robust. Conveniently, these 
principles spell out an acronym that is rela-
tively easy to remember: POUR. 
WCAG 2.0 provides requirements for mak-
ing Web content more accessible to a wide 
range of people with disabilities, including 
blindness and low vision, deafness and hear-
ing loss, learning disabilities, cognitive limi-
tations, limited movement, speech disabili-
ties, and others. However, even content that 
completely conforms to WCAG may not be 
fully accessible to every person with a disa-
bility. 
 
3. Public Websites accessibility in Roma-
nia 
The Web is becoming an important part of 
many people life, being a key source for in-
formation gathering, education, employment 
and civic participation. Recently most of 
Romanian cities and villages were wired and Revista Informatica Economică nr. 2(46)/2008  119 
the number of people having Internet at home 
is growing on an exponential scale. That does 
not mean that accessibility is achieved for all 
sites. 
In the National Strategy   for the New Econo-
my and the Implementation of the Informa-
tion Society developed by the Romanian 
Ministry of Communications and Informa-
tion Technology there are including several 
actions for enabling access for all to Informa-
tion Society specific services: special meas-
ures to adopt the standards for accessibility 
of information technology products; adoption 
of the Web Accessibility Initiative (WAI) 
guidelines for public websites; ensure the es-
tablishment and network connection of na-
tional “Design-for-all” centers of excellence. 
Romanian research activities are contributing 
to the improvement of the citizens’ quality of 
life in a global Information Society. One of 
the fields of the recent „Excellence research 
project”, launched by the Romanian Ministry 
of Education and Research, is ICT meeting 
societal challenges aiming: to improve equal 
participation in the information society, to 
prevent digital divides, to promote assistive 
technology and design-for-all principles. 
The article 70 of the “Law concerning the 
protection and the promotion of the rights of 
the persons with handicap” [6] developed by 
ANPH (National Authority for Persons with 
Handicap) and adopted by the Romanian 
Government requires that until December 31, 
2007 public administrations act in order to 
provide the access of the persons with visual 
and mental disabilities to public web sites 
and to improve their access to electronic 
documents. 
A study realized by the team of Pro-Inclusiv 
project underlines the degree to which Ro-
manian public Websites behind with regards 
to accessibility for persons with disabilities. 
This is partly due to a lack of information 
and training for technical resources as well as 
a lack of commitment and leadership at the 
political level. The results of the study dem-
onstrated the need to increase the awareness 
of Web accessibility among the designers of 
Web sites and at the level of managers.  Only 
8% of the tested Web sites passed the 
WCAG guideline priority 1 checkpoints, 
even though the most violated checkpoints 
have technically uncomplicated solutions, if 
designers pay attention to them (for example 
to provide a text equivalent for every non-
text element).  None of the web sites ana-
lyzed are completely accessible to persons 
with disabilities, i.e., there were no sites that 
had no violation of web accessibility rules. 
Web accessibility, if ever considered, is often 
an afterthought once the Web content design 
is finished [7].  
The interest of stakeholders in inclusive ICTs 
was also evaluated by means of a question-
naire. The main finding was that while web 
designers do know the priorities concerning 
accessibility, but minimize their importance, 
managers lack this knowledge. We found out 
that the most of development specifications 
did not address accessibility aspects. Moreo-
ver, users-group was elitist and did not in-
clude people with disabilities. 
The costs for accessibility are low when at-
tention is paid since the early design phases, 
while they are higher after the completion of 
the work. We call upon decision-makers and 
Web designers to improve the level of acces-
sibility of the public websites. 
 
4. The Pro-Inclusiv accessibility recom-
mendations 
The Pro-Inclusiv project included a set of ac-
cessibility recommendations to design web 
sites. Thus, 19 accessibility recommenda-
tions for Web applications were defined, tak-
ing into account: 
•  the W3C Initiatives: 
o  Web Content Accessibility Guidelines 
(WCAG);   
o  User Agent Accessibility Guidelines 
(UAAG); 
o  Authoring Tool Accessibility Guidelines 
(ATAG); 
•  the standards set forth in paragraph 
1194.22 of Section 508 of the US Rehabilita-
tion Act; 
•  the accessibility standards and technical 
specifications drawn up by the International 
Organization for Standardization (ISO); 
•  the experience gained by the team of Na-Revista Informatica Economică nr. 2(46)/2008 
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tional Institute for R&D in Informatics con-
cerning the development and the validation 
of accessible software. 
For each requirement the following are indi-
cated: the requirement number, the statement 
of the requirement, the justification for the 
need of applying the recommendation; acces-
sibility techniques; possible validation of the 
recommendation, comments, references. 
Where they exist, references to the WCAG 
1.0 checkpoints and Section 508 paragraph 
1194.22 standards have been indicated. 
We present below, the statement of the 19 
recommendations. 
1.  Build pages (including objects contained 
in page) using technologies recommended by 
formal grammars, using the most recent ver-
sion available when these are supported by 
user programs. It is recommended to use 
elements and attributes so as to comply with 
the specifications and respects their semantic 
aspect. 
2. Avoid the use of frames in the develop-
ment of the Web sites. 
3. Provide a text equivalent for every non-
text element. The text equivalent of a non-
text object must communicate essentially the 
same content as well as the object in that 
specific context. Ensure that when the con-
tents of the object changes dynamically the 
text equivalent is also updated. 
 4. Web pages must be designed so that all 
information transmitted through the color can 
be available without color. Ensure that the in-
formation and functions transmitted with the 
help of color are also available without color. 
Make sure the text and graphics can be un-
derstood if viewed without color. 
5. Avoid using blinking or moving objects 
and scripts, especially those whose frequency 
may cause disturbances, difficulty with con-
centration or malfunctioning of assistive 
technologies. If you use such objects for in-
formation, alerting users of the risk and pro-
vide ways to avoid such objects. 
6. Colors of foreground and background 
should create a contrast high enough to be 
understood by someone who has deficiencies 
in the reception of color or when using a 
black and white monitor. 
7. Use CSS - Cascading Style Sheets to con-
trol content presentation and page layout to 
ensure readability even when CSS are dis-
abled or not supported. 
8. Avoid the use of the tables for page layout. 
If you use tables for layout: 
•  make sure that they are comprehensible 
when linearized;  
•  when you use the elements and attributes 
of the tables, follow the specifications laid 
down in semantic markup language used. 
9. When electronic forms are designed to be 
completed on-line, the form shall allow 
people using assistive technology to access 
the information, field elements, and functio-
nality required for completion and submis-
sion of the form, including all directions and 
cues 
10. Provide clear mechanisms for navigation. 
11. Ensure that links can be selected and ac-
tivated through keyboard commands or key-
board emulation technology or pointer sys-
tems other than the mouse. 
12. Use a clean and simple language, to pro-
mote effective communication.  
13. Use markup to facilitate proper reading 
or interpretation of texts in different languag-
es or abbreviations. 
14. When films or multimedia presentations 
are indispensable to the information or ser-
vice, provide an equivalent synchronized tex-
tual alternative in form of caption and/or au-
ditory description. Otherwise provide a 
summary or a simple label for every video 
and multimedia element depending on the 
importance and production difficulties in the 
case of real-time presentations. 
15. The content of the pages must be usable 
when applets, scripts and other programming 
objects are disabled or not supported. If this 
is not possible, provide an equivalent text in 
an accessible page. 
16. For scripts and applets ensure that the 
event handlers are independent of devices. 
17. If after all the efforts you can not create 
an accessible page, provide a link to another 
page that uses W3C technologies, providing 
the same content and updated as often as the 
main page that is inaccessible 
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image maps, except where sensitive regions 
cannot be defined with one of the valid geo-
metric shape defined by the DTD in use. 
19. Provide information on the general or-
ganization of the site (for example, using a 
map of the site or using an index). If there are 
search functions activate various search types 
for various levels of knowledge and prefe-
rences. 
 
5. Architecture principles 
When designing or evaluating a Web site one 
should consider architecture of the site, then 
validate each part of the structure according 
to current standards in force and ultimately 
use the recommendations of accessibility by 
order of priority. 
Separation text-layout. One of the first 
achievements of the W3C was to propose a 
good solution to separate the text content 
from the presentation. This is important be-
cause managing content and presentation in-
volves different technologies that can be va-
lidated better when they are separated. It of-
fers the possibility to have different struc-
tures for presenting the same content, 
adapted to different devices or used in differ-
ent environments. Furthermore, a separate 
description of the layout can be reused on 
multiple pages, ensuring a greater consisten-
cy. This principle of separation is associated 
with a better semantic, with beneficial effects 
for accessibility and vital for certain soft-
ware, such as search engines. The main stan-
dard that allows the separation of content and 
presentation is CSS (Cascading Style 
Sheets). 
The set of international character. Along 
time have been developed different character 
sets generally incompatible: in 2005 the Eu-
ropean Union was using five major codifica-
tions from family ISO-8859-X. Fortunately, 
since 1991 the standard Unicode has been 
recommended as unification solution: it can 
handle most of the characters (over 96000 al-
ready in version 4) and is widely supported. 
Web persistent addresses. Web addresses 
should be made in a scalable way, so as not 
to be necessary to be renamed when the 
Website evolves. If the original address is 
poorly chosen and should be altered or de-
leted, this should be done with HTTP own 
mechanisms so that the user can be redirected 
to the new address instantly and links can be 
updated quickly and automatically.  
Comprehensible Web addresses. Web ad-
dresses short, but understandable for users 
are appreciated. This approach is beneficial 
for the quality of search engines indexation. 
The set of characters should be Unicode 
UTF-8. This is important if there are other 
than ASCII characters. The addresses are an 
important factor of trust and, in particular the 
name of the site (DNS - Domain Name Serv-
er). Extension (.Org,.Com,.Info) should be 
chosen with care. 
Metadata. Searching the Web and finding 
some relevant information is not always easy. 
This process should be enhanced through: 
pertinent addresses for the documents, titles 
and subtitles, but also by the inclusion of ex-
tra information, "metadata" such as key-
words, authors, classification, etc. In addition 
to basic metadata defined in the HTML, there 
are some attempts of standardization of me-
tadata, as Dublin Core Metadata Initiative. 
Semantics. A real bonus for accessibility is 
to provide users with rich semantic alterna-
tive formats, such as a description of the lat-
est news from a Website in a RSS file or oth-
er ontologies, because this content is de-
signed to be understood automatically and to 
be easily transformed for the end user. 
6. Future solutions 
HTML improvements. The current HTML 
defines a very limited set of widget. These 
are very simple, with few possibilities for 
customization. To extend the capabilities of 
interaction of the HTML there are some pro-
posed formats such as “Web Forms 2.0 "[8] 
and W3C Xforms [9] trying to improve ac-
cessibility and semantics of Web forms. 
W3C has already released the first draft of 
HTML5 aimed of creating Semantic HTML. 
This means the creation of HTML documents 
devoid of any reference relative to the pres-
entation. This means that Semantic HTML 
contains only the implied meaning of data 
through the use of appropriate tags. Separa-
tion of content and presentation was pushed Revista Informatica Economică nr. 2(46)/2008 
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into HTML5 closer to reality. Semantic 
HTML introduce a number of new features 
and exclude a number of old items. The new 
additions of HTML5 emphasizes on Seman-
tic HTML, allowing the Web developer to 
assign, easily meaning to content via tags. 
The list below shows some of these elements 
[10]: 
 
Table 1. New additions in HTML5 
article  Represents an independent piece of 
content within a page 
audio  Provides multimedia support 
canvas  Renders dynamic bitmap graphics  
dialog  Marks up a conversation 
embed  Provides support for plug-in content 
footer  Represents the footer of a section 
header  Represents the header of a section 
nav  Represents a section of a document 
whose purpose is navigation 
section  Represents a generic section of a 
document 
video  Provides multimedia support 
 
This subset of new elements shows that pre-
sentational HTML disappeared. Web devel-
opers should focus on CSS when they submit 
content to the community of users.  
Device independence. Accessibility rules are 
useful to achieve a single good and accessi-
ble version of the Web document, and al-
though this approach is important, it has a se-
ries of limitations. Therefore, outside the ac-
cessibility rules there is a series of actions to 
facilitate dialogue between the user devices 
and the server of documents, to provide more 
personalized versions of the documents. The 
Device Independence working group is in 
charge of this topical at the W3C and has 
published recommendations like CC/PP 
(Composite Capabilities/Preference Profiles) 
[7]. 
 
7. Web 2.0 applications accessible with 
WAI-ARIA 
Web 2.0 is a new approach to Web content, 
making it more interactive and allowing sites 
to combine features in new ways. This 
change in paradigm brings new challenges to 
people with disabilities. New types of servic-
es are made possible by the ability of sites to 
share or aggregate data, and for users to be 
part of the authoring process. 
Although Web 2.0 applications behave in-
creasingly like desktop applications, they 
continue to use Web technologies for content 
transmission, encoding, and presentation. 
These technologies are used or combined in 
novel ways that lack the accessibility features 
that have been built over years into their plat-
form-specific counterparts and are just be-
coming effectively mainstream in “Web 1.0” 
content. Web 2.0 thus presents significant 
risks to accessibility [12].  
Web 2.0 applications often have accessibility 
and usability problems because of the limita-
tions of XHTML. Accessible Rich Internet 
Applications (ARIA) is a specification being 
brought forward by the W3C Web Accessi-
bility Initiative’s (WAI) Protocols and For-
mats Working Group. The goal of ARIA is to 
add additional semantic data into HTML and 
XHTML to allow assistive technologies to 
better represent user interface components 
and dynamic interactions to the user. The 
specification also addresses providing input 
focus and full keyboard navigation within the 
components of an application [13]. 
The technical specifications are provided in 
two parts: Roles for Accessible Rich Internet 
Applications [14] and States and Properties 
Module for Accessible Rich Internet Appli-
cations [15] WAI-ARIA Roles identifies the 
types of widgets that are recognized by ac-
cessibility products, and provides an ontolo-
gy of roles for these that can be attached to 
content. WAI-ARIA States and Properties al-
lows authors to declare important properties 
of an element that affect and describe interac-
tion. 
ARIA provides authors with the means to 
makes the different elements in a Web appli-
cation semantically rich. User agents use the 
role semantics to understand how to handle 
each element. Complex web applications be-
come inaccessible when assistive technolo-
gies cannot determine the semantics behind 
portions of a document or when the user is 
unable to effectively navigate to all parts of it 
in a usable way. ARIA divides the semantics 
into roles (the type defining a user interface Revista Informatica Economică nr. 2(46)/2008  123 
element) and states and properties supported 
by the roles. Roles conveys missing informa-
tion that the assistive technology needs to an-
ticipate the behavior of the elements inside 
the application such as how to present the 
corresponding ARIA states and properties to 
the user. The user agent will use the accessi-
bility semantics from the host language and 
ARIA accessibility semantics which may 
override those of the host language and 
present them to an assistive technology 
through the Document Object Model or the 
platform accessibility API. When supporting 
the platform accessibility API the user agent 
will create accessible objects containing the 
accessibility semantics for each visual ele-
ment on your page. It will use the chosen 
API to notify the assistive of changes to the 
semantics as well [13].  
A renewed approach to accessibility, which 
builds on previous work but priorities the 
importance of the user is ‘Accessibility 2.0’. 
This term builds on the wide penetration of 
the ‘Web 2.0’ term and related terms such as 
e-learning 2.0, library 2.0, etc. which aim to 
communicate a step change in approaches. B. 
Kelly summarize in [16] the characteristics 
of Accessibility 2.0:  
•  User-focused;   
•  Rich set of stakeholders; 
•  Sustainability; 
•  Always beta; 
•  Flexibility; 
•  Diversity; 
•  Blended, aggregated solutions; 
•  Accessibility as a bazaar, not a cathedral.  
 
Conclusions 
Building a list of Web best practices from a 
technical and an accessibility viewpoint is a 
huge work. Therefore the approach of the 
W3C recommendations is pragmatic and ef-
fective. Emerging technologies with multi-
modal interaction are both a challenge and an 
opportunity for the future of Web accessibili-
ty. After Yakov Fain in "Rich Internet Appli-
cations with Adobe Flex and Java: Secrets of 
the Masters" 2007 was a year of Rich Inter-
net Applications and Web 2.0. YouTube be-
came a part of the lives of millions of people 
around the world”. Jeremy Geelan considers 
that 2007 was undoubtedly the year of Social 
Networking, but what of 2008? Will '08 be 
the year of "Unified Communications" or the 
year when CMS comes to stand for "Com-
munity Management System" - or even "Col-
laboration Management System"? Or will it 
be the year of a giga-merger, to beat the mere 
mega-mergers of 2007? [17]. 
It is clear that current approaches to accessi-
bility must adapt in order to respond to 
changes in the way Web content is created, 
provided and accessed and it is necessary to 
continue the development of the Web as a 
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